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ABSTRACT ‘ 

- ‘Simulation is the duplication of the essential 
characteristics of a task or situation. It represents three elements 
of the teaching+learning process: (1) stimulus situation; (2) 


“response; ‘and (3) ‘feedback. The uses of simulation may fall into one 


of thr@e general categories: research--the ‘generation of information 
about an operational or proposed system, process, -or enyironment; ~ 
developmentt--the generation of new systems, processes, ‘ar components; 
and iwstruction--the development of knewledge or skills. Simulation 
is used as an instructional technique in education and:in nondcademic 
atmospheres--the military, business, | and industry. The military have 
used simulation effec vely to ‘train individuals as well as teams. 
Simulation training dewices-can range from simple trainer type 
devices to sophisticated facilities and aircraft used for crew 
training under simulated environmental and operational conditions. 
Simulations have been used in business and industry training programs 
as a means for stimulating discussions of management principles and 
concepts, providing practice and experience in extracting information 
crucial to decision-making and competitive interaction and also to 
aid,in the integration of theory and-practice. Simulation has 
important implications for formal education as well. It ‘allows 
teaching problems to be realistically represented, permits teaching 
behavior to be modified, and relates theory to practice. Simulated 
problem-solving#kis an effective mode of learning because. it is 
realistic and. Allows the studént to test and apply his own knowledge 
of skills and idéas by actively engaging in a situation ‘that is 
realistic but controlled. (DMT) 
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- SIMULATION: What is it? 


rs 


‘Simulation simply means that one thing is much Like 


_another, that it réproduces' the characteristics of something ° * 


else in certain important respects but is otherwise somewhat 


different. Thus, an Wltra-violet Light may be thought of 

as a simlation of sunlight, arylic pile may be a simulation 

of lamb's wool, and oleo margarine may be a simlation of 

batter. In such cases, there is not necessarily any intent 

to. deceive: there is simply an attempt to provide a func- a 
tional substitute for something else." Ina similar ‘way, . 


almost anything can be considered a simulation. Consider 


hea items: a typewriter, a book, a picture, an air cendi- 


tioner. In conclusion, any substitute for or representation * 


‘of something else may be considered a pitalation.: 


‘Three Uses of Similat ion . 


The use of simulation may fall into one of three 


‘general categories: (1) research, the generation of informa- 


tion about an operational or proposed system, process, or 


‘environment; (2) development, the generation of new systems, , 


processes, or components; (3) instruction, the development 

of Pte or skills. However, regardless of the use of 
sunteeians a gommon ch@racteristic is that, ". .. the — 

essence of the veal life ginumttan is obtained, but without 


all of the particular reality." This paper will focus upon 
t i . 7 5.3 
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the use of simulation.as an instructional technique.‘ 
, According to Twelker,’-in the area of ingtruction 
there are three elements of the teaching-learning process 


, . that may be represented by. simulation. .They are: (1) simlus 


\ a situation; (2). eeupareal and, (3) feedback. 
| Stimulus situation - Stimulus situation ReESES to’ the 


cues that are presented to the learner that serve Ko: elicit 

fe a ‘response. These cues represent or simlate real life and 

| ' can take many)forms.. The stimulus can be a: 

. (1) conekene representation, a model that possesses 
attributes of the object represented such as 
sMape, size, color, or texture. - 

ie ae (2) iconic representation, visual or other sensory 

stimuli which éomeeupons bo Eke person the 

specific elements of real life; e.g., motion 
pictures, still pictures would be visual’ stimuli. 


A recording of a bullfrog would be sound stimuli 


since it would allow a person to objectively 
classify the sound as a result of the real life 
elements in the recording (simulated representa- 
tion). r 

(3) analogue representation, one property is used to 
represent anqther; e.g., the flow of electricity 
may be represented in an analogue fashion by 
using water flowing through a pipe. e 


(4) symbolic representation, refers to numbers or 


words which’ symbolize models of real life. 


Response - Response refers to the means or, activity 
by which a person responds to stimuli. Responses can take 
various forms. There can be: 

(1) enacted response, doing the task in a non-real- 
life situation; ' 
7% (2) iconic response, drawing what would be done in a 
_non-real-life situation; 

(3) analogue response, giving an analogous response 
, ‘in a non-real-life setting; and, 

(4) symbolic response, saying, writing, or choosing 
among given alternatives what would be devia tri a 
non-real-life setting. , 

Feedback - Feedback is defined as the stimulus follow- 
ing the learner's response. Feedback possesses the same 
features discussed under stimulus representation; that is,' 

‘ concrete, iconic, symbolic, and analogue. Figure 1 is pro- 
vided to help the reader envisage how the aforementioned 


categories and their features can be used to analyze the 


representations a simlationexercise may utilize. ’ 
7ype of Representation ; 
* (3 Mafn Elements 0 é Teaching-Learning Process) came. 
(1) (2) (3) 
Simulation Stimulus Response Feedback 
Simulated « 
Observation / 
Experience iconic symbolic symbolic 
‘ . 
Link Trainer concrete enacted concrete. 
Figure 1 
» ; a 2 ‘ ’ . 
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The first* example analyzed is a simulated observation \ 

. experience.~- Simulated observation, Laie using video tape 
or filnis to replace a part or ‘all of an active -field 
experience of reine would normally receive, is a popular 
simulation technique. For example, simulated observation 
can be used by eee schools to replace part of an 
actual in-field observation experience or by teacher train- 
ing programs to replace actual in-schgol observations. 
Regardless of its specific function simulated observation is 
# type of simulation. Let us continue with the analysis 
of a simlated observation experience. 

' The stimlus situation is classified as iconic. 
That is, the trainees in this simulation were presented 
a stimulus by way of video tape eweneldnes which is a, 

- visual representation of reality. The response is. . ‘os 

_Classified as symbolic; the trainees. responded to the 

tj video tape recording in writing. Feedback is symbolic; 

the trainees received information as to the appropriate- 

ness of their response in a verbal "armchair" 

discpgsion. . | 

The second example analyz is the famous Link 

Trainer. The @ink Trainer simulateg the cockpit of an 

aircraft. The simulation is the Link Trainer. The 


stimulus situation is classified as concrete; the Link 


Trainer is a model (shape, controls, aa size) of an 
aircraft cockpit. The response is enacted; the pilot 
trainees act out their response to a given situation 
by operating the controls within the cockpit. Feedback 
is concrete; the pilot trainees receive information as 
to the appropriateness of their Control Gperations from: 
the movement of the actual model which is a direct 
result of the trainee's manipulation ge the controls. 

Other types of sitmlated activities can be 
analyzed in the same manner, activities such as 
micro-teacHing, peer-teaching, aud role playing. Their 
stimuli represent some part of the teacher's role, 
trainees are required to respond ina designated mode 
by assuming or accepting the role of teacher, and 
feedback comes gither from direct (peer or student) 
reuctton to the trainee's response to the given situ- 
ation or through a of the other designated modes of 
feedback. 

Simulation presentation (stimulus situation), 
response, and feedback, therefore, take several forms. | we 
Simulation ba be video recordings, audio tapes, S . 


aie, Meavine, case studies, or academic games. (The 


latter have the characteristic of competition between 


players or teams of players which provides the distinction 


between a simulation and a simulation game.) Participant 
activity (response) within the simlation can vary from 

‘ actual acting, to a verbal or written response. | 
Feedback can also range from the trainees directly 
experiencing the consequences of his decision or actions 
to an "armchair" discussiop as to the appropriateness 

of the trainee's decision. , However, regardless of the 
mode of preséntation of HeKconse, and of feedback, the 
characteristic which is common among all simulations . 
‘.is that ". . . the essence of the real life situation 

is obtained but without all of the particular venvicgi" 

= Now that we have sufficient background for 
analyzing and understanding stmlatigne, let us look 

at the instructional uses of similation in the mili- 
tary, in business and industry, and fk education. 

_ In each section I have attenptda to cull from the 
literature successful uses of simulation which have 
established simulation as a viable means for instruction. 
Hopefully the sosteive attributes presented would “J 

_ provide potential users of simulation, research support 


for the adoption of simulation. 


ee : ers Sy 
Non-School Uses ee civines 
SSS 

F The non-school uses of simulation which have influ- 


enced educational application are those of the military, 


business, and industry. © - 
Mili U £ Si ] . : e. ; . 
The military. has used simulation chiefly as a means 
for teaching specific skills vadubbed for a particular job. 
The most famous of such simulation training*devices is the 
Link Trainer. Developed by Edwin Link, a military flight 
instructor, the Link Trainer simulates the cockpit of an 
aircraft. Through thig simlated model it was possible me 
teach various aspects of flight control to pilot trainees. | 
Another example utilizing simulation to teach 
specific skills can be found in the Radar Navigational 
Trainer. : The Radar Navigational Trainer employed radar 
. motion films as.its prime component and provided a means of 
acquiring skill in interpreting radar scope returns, obtain- 
.ing fixes, determining wind, plotting courses, and pitas | 
ing the Hevigabtonal log as would be done in actual flight. 
The aptectitenéss of the Radar Navigational icalanes was 
determined By comparison with two other training methods. 
One method provided navigational training by using only air 
missions, The second method used half air missions and half 
Radar Navigational Training films. The third method was 


- ; 
only motion pictures, i.e., the Radar Navigational Trainet 


method. Results revenlad no significant difference ii the 
final performance examination, The Radar Navigational ; 
Trainer simplified instruction as welt as provided a more # 
economical means for practice than the conventional in- 
flight method of instruction.- 
| In a similar endeavor, the Rand Corporation developed *' 


an air defense direction center. This simulator recreated 


the entire environment of an air defense direction center: 


the physical layout, the communication network, and the dis- 


plays. In reporting the training results of this air 


defense direction center, it was stated: 


. The members of each crew became an integral unit in 
which many interdependencies and coordinating skills 
developed. And each crew learned to perform more | 
effectively. This learning showed itself in procedural 
shortcuts, reassignment of functions, and increased 
motor skill’ to do the job faster and’ more, accurately. 


‘ These results prompted the Air Defense Command to 


train all their air defense crews throughout the world by 


simulator packages, 

Another example of simulation effectiveness as an 
instructional method can be found in helicopter pilot train- 
ing. Expausion of Army aviation has caused a demand for 

v 
rotary wing pilots. The Army speculated ‘that since synthetic 
flight training devices have been successful, in fixed wing 
training iota, similar benefits might accrue from rotary , 
wing applications, From the test results it was concluded / 
that the device lowered student failures, improved their 


performance and: served as a predictor of student flight 


‘ 


proficienc ‘levels. 


A aeue different use of simulation from those 


/ 


already nicnedaned can be seen in the development and evalua- 
\ 


tion of a fixed wing simulator as wekl as its accompanying 
tasteoetional PEgeeat This study had two_phases. Phase ; I 
I was to determine the Franeter of training between a new 
twin engine a Me aseike to the device traditionally , 
used. Phase II was concerned with the development and evalu-/- 
ation of a new flight training program which was gar cae : 
dapectaliy for use with the\new traininggdevice. The venul be 
indicated that trainees trained with the new device were 
evaluated superior during chedk rides. Phase II resulted 

in a 40 percent reduction of flight ho rs required to attain 


‘ 


the twin engine transition. he results of the study _ 


indicated that transfer of traindyg can be achieved wher 


the training program and its devices are geared ‘toward this 

criterion. ~ . . ae | 
\ 

In summary, simulation has been used effectively to 

tram individuals a: as well.as. teams, ' Simlation training 

dev$ces can range from simple traineg-type devices useful ‘4 

for conthtte specific tasks, to very sophisticated facili- 

thes ona aircraft used for crew training under . simulated | ; 


+ 


environmental or operational: ‘conditions, 8 ia - (é 
a! | Maid 
Business and Industrial Uses of Simulation 


Our expanding economy has increased corporation . +: 


“growth thus causing a shortage of: manpower at the management ” 
] = - sd 


ae 


nd executive levels. This expansion has caused large 
firms to initiate some means for training personnel compe- 
‘tently to fill these badly needed staff positions. Business 
needed training programs which were realistic and rapid as 
well as effective. Business deems to have aopted simile 
tion as this means, “to provide management personnel the 
decision-making skills necessary to meet the challenges ‘of 
their 5&. . 
Traditionally, business had two methods of training 
from which to choose. The first emphasized learning of 
facts and ideas through seminars, courses, orfiectures much 
like a college or, university class. The chief disadvantages 
of such an approach was that this method provided no me is 


for testing the learner's ability in a job-like setting. 


The second training method was the well-known 0.J.T., on- 
the-job training. Although this method provided practical 
job experience, it was a sh@w process and was restrictive 


in that it confined learning to limited areas, Business 
thus had method's which provided broad-based theory on one 
hand counterbalanced by the slow and restricted mathod of 
practical experience on the other. Asa result, it was 
necessary for businéss to find an alternative means which 
would fuse the positive aspects of both the aforementioned 
methods. 

In 1956 the American Management Association devel- 
oped the first of such games which was called Top Management 


‘Decision Simulation. It was to be the precursor for many 
% ‘ 


| i | 


such management beaining games. The purpose of the Top 
Sepapemen’ Decision einalatton was ‘to allow aanagenent 
Resatiene the opportunity ES act as executives, make busi- 
ness decisions and. experience the effects of their beieious 
The game consisted of five teams of executive trainees. Each 
team respresented a company. selling identical products within . 
the same price range. The teams were given forty-five .1in- 
utes to organize themselves; ise., to plan strategies and 
elect officers: They also had to decide on the price they 
would. charge for their product, short and long term budgets, 
costs of peoducHtons marketing, development and expansion. 
After these decisions were made, each team's decisions were 
fed into the computer. Within a short period of time, the 
‘companies received feedback; i.e., they knew the quantities 
their companies sold, costs sail profits projec.ed over. a 
quarter year. | | . 


The second phase of the game provided the company ‘the 
opportunity to review the facts and figures returned by the 
computer, make new decisions and try to guess the intentions 
of their business rivals. The game was carried on in this 

" sequence until a‘period of years had elapsed. At this tine, 
additional feedback was provided by a group discussion of all 
participating companies under the guidance of an instructor. 
This made it possible to discuss and analyze errors Pe: judg- 

“ment and mismanagement. 

The importance of chhs vane was that reality was 
captured, time was compressed, practice in decision-making 


. 
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was provided and ‘feedback was immediate. Aga result, an’ 


effective means for training business managers was achieved. 


A benefit from the Top Management Decision , 


Simulation which is also based upon competitive decision- 


making of teams was the Carnegie Tech Management Game. The 
purpose of the Carnegie Tech Management Game was to train 2 


people to become more, effective ‘business managers,- In this 

simalation game, trainees assumed the roles of top executives 
in the packaged detergent industry. -Trainees were divided # 
into three teams which represent competing detergent compan- 


ies. Trainees in this game were required to make a number 
oy | ye : 2 ‘ 
of related decisions, : Be 
/ : : ’ 
They must schedule production by product and-by ware- 
if house! destination, they must purchase raw materials 
“ ahead of time, the must insure, through their employ- 
ment“and overtime policies, that enough workers are 
on hand, and, through maintenance and capital invest- 
"ment expenditures, they must provide adequate equipment 
and facilities. : : i, ' 
| : 


Finished goods and excess inventory could be consigned to 


ee . .Firms could also generate new products through 
| 


research and could plan,ahead to meet projected financial 


| | 
commitme s, Results of the Carnegie Tech Management Game 


showed: || . i“ 


yessful training for future busines - Students 

-the game/are cha Lenged. to deal effectively with 

the sam¢ ‘types of; pees faced by real execuy . 

The game helps students understand that decisions 

efi Mifferent functional areas and'on different dates 

are [inte related, and if/ helps them realize that the{ir 

‘organization and procedures for decision vain hav 
oat ees for the quality of performance which *; 


regults, / 
| p ‘ 


ee 4 ‘ \ ‘ 
Active sfal traint in the |Carnegie ge [es proved to 
e 


ne a Der een See ge rece etn mp el a real 


ee ; v3 4 | 
i : This type. of interaction and dacieloummicue scheme, served 
hee the basis for many simulations used in business training 
| _ Programs in higher education, One such example was the _ 
Management Decision Making Game, "The basic purpose of the 
game. is to provide students with a knowledge of the impor- - 
‘tance of proper expense control and accurate profit 
determination in retail business management. - The under- 
iS _., lying rationale for. the use of this simulation game was - , 
identical to those previously dientbered, Traditional meth- 
ods of education for ‘business never provided the student 
the opportunity to live with the decisions he has made, to 
test the effectiveness of these decisions in terms of 
results, to recognize and rectify mistakes and adjust to 
changing circumstances ina competitive ev ihonmmhle, In | 
.., this same stidente were organized into teams to consider 
} such factors a8 sales forecasts, payroll, advertising, and 
inventory in ma ing their decisions, The results of these 
decisions were p ovided by computer. In evaluating the 
l , effectiveness of the game, it was stated that the game 
| ¢ seemed particular y useful in motivating students and help 
” ! ing a to understand business concepts. Thus again | 


can be seen that simylation exercises one 


ment A is aaa ie ; alloving the stude t o.. see. first 


j We 


Simulation games'of this type have also been ‘ived ee ee 
ee schools. Similated Agribusiness is an ‘example | ae 


oe as " ‘wa 


wa 


‘ 


~ 
of such a game. Simulated Agribusiness is a competitive 
game that can be played by any number of individuals or. 
groups on a hypothetical nigd-Vatd tude farm in a capitalis- 
_tic economic system. The objective of the game is to earn 
as much money as possible without going bankrupt. The 
player must maké a series of decisions which will determine 
his success: or failure, decisions such as land acquisition, 
crop selection, optional investments, soil bank, and crop ¢ 
“baeaeanees es ; 

Sheavtavea Agribusiness closely follows the decision- 
making schetha of the other business simulation games pre- 
sented. It is different only in the sense that it prepares 
trainees for’a personal and somewhat independent business 
venture. 

A somewhat different type of simulation training 
game is ihe In-Basket Problem, This similation technique 

“was, usually employed as an individual decision making exer-" 
cise. Greenlaw explainka this technique, in che following 


Py 


passage. 
. @ 


Each member of the training group, working individually, 
is usually given from an hour to an hour and a half to 
study over the problem presented and to indicate in ‘ 
writing what action he wishes to take on each of his In- 
Basket items, together with his reasons for each decision. 
Once this decision-making period has been completed, the 
various ceurses of action taken individually are usually 
Semper ee and analyzed-~either by the total training class, 
stall ‘buzz groups,’ or, both, 


* 


Greenlaw stated that the In-Basket "technique was an 


os : ‘ "iG: nies ' 
excellent means: for stimulating discussion of management 


principles and concepts. 


r 
- 


Another yet somewhat different use of simulation was 
the Incident Process simulation developed by Pigors. 


The Incident Process begins with each student being given 
a brief‘ description of an incident of importance im the 
case under review.. The group is then allotted about 
thirty to forty minutes to ask questions of the instruc- 
tor (who has at his disposal additional information about 
the problem) in anf effort to find out as much as they” : 
can about the situation.. After completion of the ques-' 
tion period, the major issues at stake are usuAlly. 
summarized, and each student ig then asked to submit in 
writing an outline of the course of action he deems mqst 
appropriate to the resolution of .the problem. ‘ 


A-group discussion followed the written respohse. Part of 
‘the purpose of the Incident Process similation was to previde 


‘trainees practice in obtaining tnformation upon which to base 
2 : we \ 
their decisions. | . dees 


F; . 


, f i ‘. : : 
In summary, simulations have been used. in business 
' = a 


and industry training programs to serve the following func- ° 


- 


tions: 
+ 


l. As ‘a means’ of stimulating discussion of management 


principles. and concepts. ne 
; 4 


2. Provide practice in extracting * information ich influ- | 
ences decision-making. : . | 
‘Providé ,experience in group ‘decision-making ame 
‘petitive interaction, os 7 
Provide more eépertence” de a shorter interval of 
time by compressing time. ‘ 

5. ,Integrate theory ‘with practice. 

The above findings have the following implications 
for learning: 


] 


| 1: Specific'problems can be identified, 


te . 2, Problem solving and decision-making situations can. 
be presented through simulation in a realistic 
' manner. 
3, Time can be compressed to accelerate the learning 
a procesg . 
4. .Participant role playing is an 1 effective’ means of 


4. 


learning. 


5. Simulations can be utilized in training sindividuals 


y as well as groups or teams. 
ie es j 6. ~ Sinmlations can be Bimple or complex, use a great 
‘ deal of technological hardware or none at all, yet 


still be an effective method for teaching. 


Simulation in Education 

The Jefferson Téynship School District was the Figet 
widely publicized simulation in education, This exencise ) 
similated a hypothetical school called the Whitman school in 
which participants assumed the role of Principaly® Hundreds 
of elementary school principals from varied school districts 
throughout the country acted as participants and played the 
role of the new principal. of: the Whitman School, The partici- o 
pating principals were, given background information about : 
their roles through written matetials, tape ‘eacotdleins, and 
~ e films. They’ were also given information about the Whitman 
. «School and the hypothetical town of Jefferson in the same 


manner, The simulation used was the. In-Basket technique; 


i.e., principals reactéd te&school problems as they were 
; 2 ‘ ‘ 7 
& : \. 
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t 

placed in his "In-Basket." Examples of problems the princi- 
pals encountered were writing an article for the school 

‘ paper, making a tape recorded speech to the PTA, analyzing 
and evaluating .the teaching of a probationary teacher via a 
film, handling discipline problems and answering various 
kinds .of letters. The Simulation exercise lasted about a 

* week and at this time each principal's work was reviewed. 
i At’ the conclusion of the entire simulation cxerciie, results ~, 


had shown that: 


‘ 
’ 


The simulation of ‘a standard job in educational adminis- 
tration through the use of in-baskets has proven to be ° 
successful.as-.a method of collecting records of adminit- 
trative performance which can he scored reliably and 

yields scores which are useful in providing a peter 

understanding of some of the dimensions of performance _ 
in such.a situation. 


- gihe Jefferson Township simplation package was used 


. 


by eight universities in the summer of 1951, Participants 
ranged from elementary principals, secondary principals, 
teachers, superintendents, counselors, to graduate students, 
The outcome reported by the staff at the conclusion of the 


summer s@ssion was as follows’ 


The simulated situatiop provided high motivation and . 
interest plus instructional opportunities not usually 
found in traditional courses. ... 
Workshops provided an opportunity to apply theory to 
specific situations in working with students preparing 
for administrative positions. In the simulated situa- 
tion the responsibility for problem solving was shifted 
to the group.‘ The workshop staff was better able to 
appraise students’ effort since each participant's 

/ approach to problem solving could be observed. 


Far West Laboratory for Educational Research and Development 


_ was the company responsible for the development’ and analysis 
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of the Jefferson Township Sphool District game just discussed. 

ao 78 By further analyzing the data collected, they were able to as 
identify. areas of competency for pringipals as well as eight 
“distinct style factors principals sama However, more 
importantly they: have used this information ‘to develop ¢ 
materials to. facilitate principal competency in the area of 


decision preparation. The materials focus on preparation and 


4 


a aii eattes behaviors principals. should perform i all ' 


ar ERE TT Pee Te ae ee ee er 


aspects of instructional /planning. Basically, thén, the ‘pur- 
. pose of the materials was to Salas basic skills, knowledge, 
‘attitudes needed by principals, or other Se . 


who are involved in or ‘preparing for instructional deci- 


: | 
sions, : ‘ 


: The Jefferson Township (Whitman euscl eamnaere 
, has been modeled many times. One such simulation exercise 
was The fitennediate Séhool Principal. The materiale used 
. for this exercise simlated sortie of the problems that inter- 
mediate (junior high, middle and senior elementary) school. 
principale could face under actual working conditions. The 


rm materials were developed from real-life problems of some 


a intermediate” school principals, be exercise consisted of 
Savlishee oes such as letters, eee phone messages, etc., % 
which beateeat some action on the part of the person assum- 

‘ ing the role of intermediate school principal. The purposes ;: 
+ . «yQf the exercise were to improve skills related- to the admin- 
ay wfistrative processes and to provide a better understanding of 


f 


role theory and role‘relationships as part of the 


19 
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interpersonal relationship within:a group setting. 
wa 
Another early attempt to use simulation in teaching 
was developed by Harold Guetzkow in the area of international 
relations. The simulation was called Inter-Nation simula- 
tion. Its purpose was to provide practice for participants 
“in foreign policy decision-making. The game consisted of 
a ‘ tet % 
five nations operating simultaneously. Each nation contained 
the following: . 
. .. an ‘internal decision-maker" (IDM) made the 
nation's final decisions with regard to overall poli- 
cies of the nation as they related to both external 
and internal considerations. Another participant 
served as ‘external decision-maker’ (EDM), conducting 
the relations of his unit with other nations. ... 
The two positions attempt to represent decision-making - 
as it encompasses the nation as a whole, especially as 
the government relates to its resources and society, 
and as the nation relates to an external environment, 
consisting of other nations. 
At the conclusion of the training exercise the follow- 
evaluation was given: 
As the war game has been judged of practical value in 
providing decision-maker experience to military execu- 
tives, so the manning’of an inter-nation simulation may 
be helpful in the training of‘ foreign policy makers. 


This ‘simulation appears to have paved the way for many high 


school classroom simulation games. For example, in social 
studies the Alpha Crisis Game developed, was a simulation 
about the outbreak of World War I. Playing in teams, 
students acted as heads of state hna ministers of five 
mythical European countries. Game play consisted of govern~ , 
ment meetings, press releases and negotiation sessions. 


- Multilateral Trade Game was another ‘classroom simulation . 
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game used to teach basic processes of trade through tole 
playing. * The students were divided into teams representing 
tine abeterene countries. The empl aired We multilateral 
trade were simplified to encompass a few basic decisions 
in order to provide students with some knowledge of the - 
interdependence of nations engaged in trade and of the dis- i 
advantaged position of .some third world countries in the 
world trading’ system. Men Under Law was a simulation game 
which consisted of five constitutional case studies. The _ 
case studies were presented in order of increasing diffi- 
culty for the student. “Each case study contained a 
statement of the pertinent law, narration and question sec- 

| tions, and arguments for the defense and prosecution at 
each level of appeal, The legal terms used in the excerpts 
of Supreme Court decisions were listed and defined and a copy 
of the United States Constitution was included. The entire 
class patticipated by forming small groups which were given 
responsibility for developing the argument for one particu- 
- lar, case. Fach ‘group then further subdivided into seateunion 
and detense: Furthermore, all students served in the role of 
Supreme Court Justice at least once. These are but a few 
examples of how simulation has been utilized at the second- - 
ary classroom level for providing students the Saeeeeeiy 
to apply the facts and principles learned in class to the 


situations to which they apply. - * wg 


One of the most common uses of. simulation in ediica-- 4 


tion is: in the field of driver education, Zaun and Schroeder 


| 


4 ao met , v 


V, 


‘ v ‘ 
describe a driver simulator training course which is based 
on a series of films. The films cover a range of driving 
problems such as turning at intersections, shifting, back- 


ing, driving on hills and entering and driving on an 


; 
expressway. Each student takes his turn in the simulated 


car. The car.is equipped with the usual automobile equip- 


ment such as’ footbrake, hand brake, accelerator pedal, 
horn, steering wheel, directional si secte, ignition switch, ° ’ 
clutch, and shift control. A filmed situation is projected 
and the student driver begins to drive; ee the fil, 
the students must react to the traffic and road situations 
presented in the film, The reactions of the students are 
_recorded as a score sheet moves through a recorder. 
The advantage/of this simulated approach is that 

driving’ skills can be presented in an organized manner which 
provides for orderly and effective learning of safe driving 
skills, Driving teachers are also able to brine street and 
highway conditions into the’ Glassroom and to provide solu- 
tions to dangerous driving situations. Other advantages. 
are also provided by a-driving simulator. : 

Not all schools have the many types of driving experi- 

ences within the distance which may be reached in dual 


control instruction. Steep hills, fast traffic, night 
driving, wet weather--these conditions involve hazards 
rarely~possible for all students... . By means of 
simulation, however, we can provide all of these experi- 
ences to all students i#{adl locations. : s2 8 


In thig capacity simulation can provide students a range of | 


experiences, especially those: not provided because of loca- 


fe, 


“ 
tion or! logisticak problems. 


\ 


The most famous simulation used for, the training of 
classroom teachers was developed by.B. Y. Kersh as. part of 
an NDEA project at the Teaching Research Laboratory of the 
Oregon System.of Higher Education. The purpose of this 
project: was to: (1) design and develop a simulation model, 
for training prospective elementary teachers to identify, 
assess, and solve teaching problems in the areas of pupil 
confusibn, inattention, distraction, and fatigue; (2) deter- 
mine what instructional differences could be obtained 
through the use of varied image size: i.e., lifelike vs. 
small; and motion: i,e+; still picture vs. motion picture. 
. Kersh's simulator was a room with a movie screen 
placed -in the front and three motion picture cameras in the 
back. The participant faced the screen and a classroom 
episode was projected upon ‘the screen. The participant = 
réacked to the episode projected by actually acting out his 


response. Immediately following the participant’ s BenpOnse, 


another film was projected portraying the students or 


classes reaction to the participant's Yesponse. The appro- 


priate class reaction was decided upon by an instructor who 
sdt in the back of the room and activated ‘the ‘appropriate 
response projector electronically. ; 

The simulation episodes were of a hypothetical « sixth 
"grade clase, the teacher of the class, was Mr. Land. \ Parttei- 
pants acted as Mr. Land's. ‘Student. teacher and were ‘oriented 
to the school and community through background information., 
Participants were also familiar with ‘the students in the 


ry ' 


class by. studying cumulative records. The purpose of the 
exercise was to train participants to-respond to the simu+ 
lated episodes in - manner judged by expert teachers to be 
most effective. At the conclusion of each eimlered episode, 
the participant and instructor discussed the appropriateness 
of the given response. This part of the exercise served as 
the tutorial aspect. 

The’ results of the project indicated that simla- 
tion did increase learning of specific. behaviors; and that 
the least realistic, i.e., the ania image, was more 
effective than the life-size motion picturé. However, the | 

s, most important Finding was that simulation training allowed 
teacher trainees to aSsume full responsibility of their 
student teaching duties as muchas three weeks earlier than 
student teachers who had had no simulation pmatiings 

In 1965 Kersh, used his classroom imal abort but, this 
time to determine its effectiveness as a method for trans- 
ferring theory to practice. The:results of this study 
supported those of the first. ‘The study was slcni €icont:, 
however, bécause of its emphasis on transfer of training. 

Since its inception, Kersh's simulation modelyhas 
served as a guide for other experiments in teacher training. 
A simulation package similar to Kersh's, that is, in mode 
of presentation, participant application and feedback phases, 
is Low Cost Instructional Simulation Materials for Eascnes 
Education.’ ‘Its purpose is to help participants become more 


+ oe 


® effective ‘classroom managers and téachers ‘through a 


ee programmed simulation approach. The simulation is divided 
: into two phases, In phase I participatts use an sicclian 
book which corresponds to a film tape Bresentation on an 
Audoscan projector. After viewing two films, participants 
H . react to the way the teachers in the \films responded to a 
| classroom situation. Participants must choose which teacher 
——pehavior is preferable and state why in the exercise book. 
The participant then compares his written response with the 
one in the book. After this, additional feedback if pro- 
vided using Kersh's video w.ethod; that is, participant 
trainees view a film on how the class would respond to the 
two teaching strategies employed. 
“In Phase Il, participants are given an: opportunity 
to practice the principles learned in Phase '. Participants 
: respond to filmed incidents and compare their responses with 
those made by expert teachers to the same incident, Similar 
to Phase I, participants also view the class's teaction to 
the expert teacher's strategy. However, ultimately the 
participant receives Yeadback by comparing his responses to 


those made by expert teachers. 


‘A simulation model used in teacher education in addi- 


tion to the Kersh model described in the previous pages is 
the Cruickshank-Broadbent Model, the differente. being: (1)- 


_ open-énded feedback system, (2) low cost Production, (3) use 


of the "in-basket" approach, and > (4) flexibility in use. 
"Using this model, Cruickshank aha Broadbent conducted a 
study to examine ‘the ‘effegtiveness of similation for. 


a: i = ; 25... 3 be, ; ‘ 
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‘ 


presenting teaching problems and to determine whether or 
not exposure to simulated critical teaching problems has" 
any observable effect on the participant's eaehtne 

behavior. The important general ébjsevives of the.sim- *" 


lation experience were: © (1). to have each participant’ ‘ 


assume the role of,a fifth grade teacher, (2) ‘to expose 


- 7 Nt 3 
participants to critical teaching problems through simula- 


tion, (3) to provide participants with opportunities to oe 

analyze and solve the ey and (4) to provide opportuni- | 

ties to weoieet ona react to each other, | | 
Participant trainees responded to the critical 

teaching problems by using a response ‘sheet. It included; 

(1) defining. the problem, (2) definitg the task, (3) consid=% 


- ering alternative‘solutions and predicting their consequences 


and selecting one alternative as the "best." The stated 
conclusions of the study were: 
mi 


1. ... ..that problems of beginning teachers can be 

identified which are satisfactory for use in 
: developing simulated incidents. -/ 

2. Development of a role simulation appears to be feasi- 
ble for colleges or school districts through the use 
of materials modeled on an existing situation and 
video tape recordings. 

3. The simulation training proved to be at least as 
effective as an equal period of student teaching in 
the areas of attitude change, confidence, teachin 
behavior, and amount of time needed to assume ful 
responsibility ‘as a student teacher, but the stu- 
dents who underwent simulator training experienced 
significantly fewer teaching problems as reported 
by their supervising ‘teachers than did the control 
‘group ‘students, 

4. Students became highly involved and s 
the simulation. ~ 

- | 
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imulated by | 


\ 


i er seh 
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-+ A revision ee simulation exercise was accomplished by - 


4uickshank roadbent, and Bubb. ‘ The previously video- 


taped, “incidents were refilmed \in 16 mm, sound color and ay 
| f . changes were made in the printed materials fused. ‘This. | 


revieicn a now known as the Teaching Problems Laboratory. 


However, the, simulation still retains the ¢haracteristics 


of the Cruicks nk and Broadbent model; ‘that is, the ~ ; ' } 
dog A ‘ methodology employed makes it flaginia and- easily modified, 

' participant reaction is captured on a Jeeponne sheet rather _ 
than being aotba out. As a training technique it is better 
since it allows more people to-be trained in any given time | 

rd es with less supervision. " Concomitantly, feedback is \ + 
received through small and large group Siscusetnle guided 
| r by an instruetor. In addition to these characteristics, \ 
/ a the Cruickshank and Broadbent model ts also less costly to" 
produce than, the Kersh model. . These characteristics dis- ; 
a - tinguish the Cruickshank and Broadbent simulation model from 
/ that, used by Kersh, , 
. Venditti also eongueken a simulation study based on 
the Cruickshank-Broadbent Model. The purpose of this simi- 
"lation was to ‘prepare teachers to work in desegregated = 
" schools, Participants assumed ‘the role of 4 fifth grade, ° 
teacher and were confronted with. problem-solving activities 
-. pertaining to problems encountered in a tabinlily integrated 
school. ~ The simulations presented critical problems such . , 
. / as pupil behavior, individualization of thatriction, curricu- 
_ Rs change, teacher-pupil relations and selection: of 


¥- 


a 


em 
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instructional materials. At the conclusion it was vaporkad 
that simulation was an effective instructional device; par-_ 
ticipants became highly involved in the simslated situations; 
and they engages in constructive probes solving. These 
results’ ‘support previous research findings on similation's 
attributes. In addition, thig study is significant because 
it demonstrates. effective similation use for in-service 
| training, @ use not’ previously reported. | . 

. Another example of a simulation constructed foe: use 
Nin programs which prepare or retrain teachers) for central | 
city schools with predominantly black populations is Inner 
. City Simulation Laboratory. Participants ass e the role 
‘of a teacher in an. inner-city school, They mle Community 
Action Agency data, advice to new teachers Written by their 
fellow teachers, sociometric data, cumlative record folders, 
and a faculty handbook of rules and regulations. Following 
a period of study and reaction to the protocol materials, 
the sequence of problem solving is begun. Incidents Are 
presented using films$ role ‘plays, and written ancidents: 
. “Feedback is received through small: and large group discus-. 
; sion.. - ; : . a ‘ 
. An important study utilizing simlation as a means: 
for producing transfer of learping outcomes was. conducted 
by Gaffga. He ssikarsiiia a set of fourteen ‘hypotheses to 


answer three basic questions: 


1. Was sub ect behavior in the simulation pctadevent 
with subsequent student téaching behavior? 
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25 Does simulation experience change subject behavior? 
3. Is evaluation of a student's behavior in a sim- 
lated situation a better predictor of student , 
teaching performance thaf ratings typica ly given 
by college professors? 
‘ Test results indicated that teacher trainee behavior ina 
\ , ‘ 
‘ simulated situation was tongistént with subsequent teaching 
} - 
behavior. The results also proved that simlation does, ' 
produce a change in teaching behavior and that evaluation. 
of the student, trainees behavior in simlated situations. / 
is a better predictor of student teaching performance than 
college professors’ ratings. 
The importance of this study lies in the transfer 
effect which can be attributed to the simulation training. 
Since one of the major purposes of simulation is its ability 


to serve as the link or the intermediary stage between 


« e 


‘theory and pi :ctice, the reported, results support this often 
mentioned advantage of. simulations: transfer value. 
es a é - Another important study is by Vlcek, Vicek also 


’ | focuses. upon simulation as a means for. producing transfer 7 


\ oe 


outcomes. Vicek's study used simlation ‘for training 
teacher. trainees to identify and resolve classroom problems 
prior to student teaching. He also investigated the trans- 
fer value of simlation experience nd the effect | aa 
simlation training on the participants self-confidence in 
his ability to teach, ; . 


The results of the study indicated that: Fok 
1. simulation was effective in metysne participants” 
learn responses to classroom problems 
2. simulation Paokeing participant organize principles. 
' for problem solving 


3. principles. developed,in simulated situations 
transfer to student teaching 

4. “simlation increases the fed trainee's self- 
coubidence in his teaching abjlity. 


\ oe Ryan — conducts a study fo investigate the _ 
effect of simulation on oink of learning. Ryan tested 
four instructional modes accom ed by dimlated situa- | 
tions in order to determine whic _ instructional mode was 
~— effective in increaging the ‘tyansfer of principles of 
educational psychology to problem-solving tasks, 

Results dedicated that simulation was an effective 
means for creating realistic problem-solving | situations and 

that there is a direct. relationship between practice in 
problem-solving sia student ability to solve problems. ‘In 
. other words, as practice in drolilen-dnlving increases, 
students’ ability solve problems increases. we, 
s ye TE was also penta that allowing students to 
REEECR a mode of instruction combined with simlation prac- 
tice was 18 effective in increasing transfer- of learning. ° ee i 

; : ; Emuer conducted an. experiment to study. transfer of 

y teaching skills. The purpose of the study was to determine 
whether inavconctual behavior learned during a series of 
simlated teaching experiences using peers as students 

‘ would™trans fer to a school setting in aa real pupils were 

students. Trainees presented a sariap of lessons in a 
teaching laboratory with peers serving as students for .the 
simylated teaching. In the laboratory sessions the trainees 
practiced inuteuchiookt skills which corresponded to the 
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‘simulation objectives, These were as follows: (1) deter- 
mining readiness; that is, assessing student's entering . 
' behavior such as Anterest, skill, and plore knowledge witich 
is relevant to the lesson' s content, (2) Clarifying objec- 
tives; that is, helping students understand the papas: of 
the lesson and the kind of behavior ,that is expected as a 
“result of the lesson. \ (3) Motivating; that is, providing 


conditions for attentive student behavior, . (4) Evaluating; 


determining the extent to which pupils learned 


skills and practiced che. specific behaviors associated with 
it. In subsequent sessions when a new skill was to be | | 
practiced, trainees were told to focus not only on the new .. 
skill but also to attend to the. preceding skill. Thus’ lab- 
“oratory sessigqns allowed for repeated attention to preceding» 
skills and by the final “laboratory session the trainees were 
expected to attend to all of the behaviors mentioned 
above. Results indicated that trainee behavior changed 
during ‘the period of. simulated teaching with peers. It was 
also evidertced during a teaching assignment that the instruc- . 
tional behavior acquired during simulated teaching with : | 
peers transferred’ to a live classroom setting using- actual 


pupils, . \ 


Summary 
- * 
This chapter has presented a-wide range of simula- 
tion applications. The important implications for ed aimee 


are?’ \ 


Teaching problems can be realistically presented 


through simulation, 
Teaching behavior can be modified through jsimula- 
tion exercises. 
Simulation can provide a safe yet realistic setting 
for uniting theory and practice. : 
Simulation training promotes transfer of learning. 
Simulation can be used to teach principles and 
problem-solving behaviors. . - 
Some'of the most frequently reported giveheasek of simlation 
- are: 
1. Simulations are relevant because they are founded 
‘ upon realistic problem solving situations. 

2. Simulation allows the trainee to be himself; that 
is, to test and apply his own knowledge, skills, ' 
and ideas to a given classroom situation, 
Simulations actively engage the-trainee in a situa- 
tion, ; , 
Simulationsare controlled, thus providing trainees 
the opportunity to attend to specific behavior in a 
given situation. 

Simlations can serve as substitutes for some field 


experiences, 


Simuhations are as effective as traditional instruc- 


tion. , 

Simulation provides trainees practice in decision-» 
making, much like the’ type in shich they will be: 
engaged in the classroom. 

Simulation can provide aida Mae: 


* 
Simulation is effective in pre-service as well as 


in-service teacher-learning. 
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